RNAi-Based Antiviral Defense Against DNA Viruses, pp. 216-23
In this issue of Fly, Bronkhorst et al. discuss the role of RNAi in the defense to DNA viruses in Drosophila and other invertebrate model systems. The antiviral RNAi pathway processes viral dsRNA into small interfering RNAs (vsiRNA) that guide the recognition and cleavage of complementary viral target RNAs. During RNA virus infections, viral replication intermediates, dsRNA genomes or viral structured RNAs have been implicated as Dicer-2 substrates The authors have recently demonstrated that a dsDNA virus, Invertebrate iridescent virus 6, is a target of the Drosophila RNAi machinery, and have proposed that overlapping converging transcripts base pair to form the dsRNA substrates for vsiRNA biogenesis.
Polo and the Spindle Assembly
Checkpoint, pp. 224-8
Maintenance of genomic stability during eukaryotic cell division relies on the spindle assembly checkpoint (SAC), which is a surveillance mechanism that monitors kinetochore-microtubule attachment and makes sure all chromosomes are properly attached to the mitotic spindle. Conde et al. now review how SAC function is regulated in Drosophila cells. The authors have proposed that Polo is required for SAC function, promoting recruitment of Mps1 to kinetochores. Msp1-dependent 3F3/2 formation then promotes the association of Cdc20 with BubR1 allowing proper kinetochore recruitment of Cdc20 and efficient assembly of the mitotic checkpoint complex (MCC), required for a sustained SAC response.
Modeling Huntington Disease
in Drosophila, pp. 229-36
Huntington disease (HD) is an inherited neurodegenerative disorder caused by a polyglutamine (polyQ) expansion in the huntingtin (Htt) gene. In this issue, Littleton logically summarizes studies of the Htt protein using Drosophila melanogaster. Transgenic HD Drosophila models have been generated that carry a 12-exon fragment of the human Htt gene with or without the toxic trinucleotide repeat expansion. These flies are a great model to explore mechanism of neurodegeneration by performing screens to search for modifiers of viability and pathogenic Htt aggregation. Several novel candidates for HD therapeutics have already been identified that can now be tested in mammalian models of HD.
piRNAs and Paramutation in Drosophila, pp. 237-41
In the Drosophila germline, transposable element activity is repressed by Piwi-interacting RNAs (piRNAs), a class of small non-coding RNAs. These piRNAs are produced by discrete genomic loci containing transposable element fragments. It was recently shown that the maternal transmission of a cytoplasm carrying piRNAs can confer to an inert transgenic locus of the second a de novo capacity to produce high levels of piRNAs as well as the ability to induce homology-dependent silencing in trans. In addition, these new properties are stably inherited and the converted locus becomes able to convert an inert transgenic locus via cytoplasmic maternal inheritance. This stable epigenetic conversion process is known as paramutation. This is the first description of stable paramutation in animals. Mortimer now summarizes the molecular mechanisms underlying the anti-wasp response. He and others have begun identifying and functionally characterizing these virulence factors. The study of wasp virulence factors has revealed a role for calcium signaling in fly immune cell activation that is conserved with human immunity, illustrating the marked conservation between fly and mammalian immune responses.
Genome Engineering in Flies:
The CRISPR/Cas9 System, pp. 249-55
The CRISPR/Cas9 system has the potential to transform genome engineering. The RNA-guided Cas9 nuclease can be employed to engineer the Drosophila genome, generating modifications that are efficiently transmitted through the germline. A single targeting RNA can guide Cas9 to a specific genomic sequence where it induces double-strand breaks that, when imperfectly repaired, yield mutations. In addition, 2 targeting RNAs can be used to generate large defined deletions and catalyze gene replacement by homologous recombination. In this issue, Gratz et al. review the variety of genome modifications facilitated by the CRISPR/Cas9 system along with key considerations for starting your own CRISPR genome engineering project.
Effete, Drosophila Development and Chromatin Organization, pp. 256-62
The Drosophila effete gene encodes an extremely conserved class I E2 ubiquitin-conjugating enzyme, Eff, which appears to be involved in many cellular processes including eye development, maintenance of female germline stem cells, and regulation of apoptosis. Eff is also a major component of Drosophila chromatin and it is particularly enriched in chromatin with repressive properties. In addition, Eff is required for telomere protection and to prevent telomere fusion. Cipressa and Cenci review in this issue of Fly the multiple role of Eff in chromatin maintenance, including its function in the modulation of both telomere-induced and heterochromatin-induced position effect variegation.
Analyzing NimC1 Expression in Drosophila Strains, pp. 263-6
NimC1 is a phagocytosis receptor, commonly used as a marker for plasmatocytes in Drosophila melanogaster. Honti et al. have performed a molecular analysis of the structure of the nimC1 gene in strains in which monoclonal antibodies to the NimC1 antigen did not react with plasmatocytes. The authors found 2 deletions and an insertion within the nimC1 gene that may result in the production of a truncated NimC1 protein. NimC1 positivity was regained by recombining the mutation with a wild-type allele or by using nimC1 mutant lines under heterozygous conditions. By means of these procedures or using the recombined stock, NimC1 can be used as a marker for phagocytic cells in the majority of the possible genetic backgrounds.
A Role for Ppt1 in Exocytosis and Endocytosis at Synapses in Larvae, pp. 267-79
Infantile-onset neuronal ceroid lipofuscinosis (INCL) is a severe pediatric neurodegenerative disorder produced by mutations in the gene encoding palmitoyl-protein thioesterase 1 (Ppt1). This enzyme is responsible for the removal of a palmitate group from its substrate proteins, which may include presynaptic proteins like SNAP-25, cysteine string protein (CSP), dynamin, and synaptotagmin. Drosophila melanogaster has been a powerful model system for studying the functions of these proteins and the molecular basis of neurological disorders like the NCLs. Genetic modifier screens and tracer uptake studies in Ppt1 mutant larval garland cells have suggested that Ppt1 plays a role in endocytic trafficking. Aby et al. have now examined the involvement of Ppt1 in synaptic function at the Drosophila larval neuromuscular junction. Their genetic, cellular and electrophysiological analyses suggest a direct role for Ppt1 in synaptic vesicle exocytosis and endocytosis at motor nerve terminals of the Drosophila neuromuscular junction.
